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The bioiogscaf mWisi has been d«p»sits3d wSfe 




NSHii!ld8rmmb«r(s) Fefil^ F£BM BP- 






(57) Osscfibed am ijCiueS>irig alNaiins sitsyiaS'^ 




sach havifig rsskSusi activity bss thad ?0% vvhsf? 





ireated at pH 10 artd ssr 30 mir!^H«s in the ptes- 
of 1 {o iOO ifnM of EDTA or ESTA; Si-sd adstergent 
Stsn-^sf isiffg: the sams Cof^'sg'ared the cofWeoSofts! 
amyiasss for a detsiigefS, thay tis;vs Isfgh sha!s*s«g- 



o 



me presi^rtt iovsfte mSsiss to ffC|«0iySng a^HsSne Nvbg high eJ?sjstjn§-«gefii^r«sistafss p«f- 

formanss at>:i beirjg osefui as a cojt^nsf^l fcs' detergents. 
$ AfTftflas^i^ Kave foeeo Msed wici?iiy In vsnous (fniustf sas such as starch, bfswirsg, f ifc<sf, pharmaceutical 

&f>i5 fciirf tndushiSS S:nca Si-.sy ar* S<nosv;i to fc* suited as ons of I'lf ocsr^poos^'-iis o5 a d&JSfysnt. Shfy & itKotpCfStsd 
sv!fr; irs an ai.itonjstic dish wayhifig distsigenl or « iauncity tief?:f8isn1 a c-:tt>!g»nG¥ f■^infoiC;^■!f; ccitnsjonsnt (Bnzynm-i 
it! Os:tef-35:;icy p2a3. Marc-.ji Dskks?- Inc. , Ns-sv >i'tek (1S9S)), 

(0003i .As liqi.;efying y.-sn-svisit^es uss^ui for s d«tergsnt afjd havir-s ths^ or5tit'^:.in-! i^i-ft-cts on ins j-s^aiioe ssds.-. ti?oss 
m pfev:0;JS<i>- iox^'-ti m ii!«? !:^f^^Sii^rf^ ;r;vffn;;X:5 atici d4s'!V«i t«>«: the sttaif} «-K:..'.'t;5 sp. i<.S?s.'1 iS^S •;F^:^^^^ BP-3046! 
K)icwn, RecsrstSy, a-amylases nsving the (^imui« pH at arouixS 8 to have tse-so csssctescs (W09&2S39i, They 
f sssrtibie c!os8!y thoss ds? ivscl fwm §ss strain K»137S io pfi^&rties and slr«ct»ra 

i0894] in a det«tgei'!t. a cr^^\atmg a-^s-Tt such as pho^oric add, csitric add or s&cAM is sncorporaled to ie;iiove, 
from a wi5si5iny Ssquid, n!esim;ffx;-d!Sij:bng ics^s Such as csleiMm ions. !t has beesfi krsavn fof iong yesrs thijt isciue'v^ig 
t5 <;-am>'!5sf;s f«ju:;-* lens fcf e^p; essing thssr sdzyj-^e acstvity tx^t such c&idi.in's io:";s a-e d«:SotiV«;cid by tne 

sDove dS5CiiDed ch«i«*ing agent cf a stfong^r chesting sg^nt EOTA {H,AisiDBOOi< Of kUYLkSES RELATgD 
Sf^iZV^'H■S. p43. J'fis- fi^r^vtixAe Res.e^XfCh ;;5<x.:«:?y JapSs-spSgS)], in fecen; days. !■ has L>.?f:n ;;??:s>ri«i ii-^it X-ray oys.iaS- 
ioofaphsc anaiysis of the ijc,uet'yir>g « -amyiases knmn to date revsais S?at litres cakjiun's atcsn^s exist i'l the iT^oiecuiie 

S8 im&i InhMiori ot sfsiyjm at^fty by a ch^ting agsm is also reccsgtiteed sn the stafs-described fiquefying atka- 
iifw a-amytas® amv&d kora the strasi Sse^ffys sp KSM~137S (FERM syffisieol stt-scts of this e-amylase 

a's? not a;-vv:i>'r> e:<i"-:b;!6!:i wi-san iS ss ;.'^cof»D*a-;c;d »■< ar^ aiiton-ia^o dift;-; • ■ 'gi?!-!i or hiusysry dS'srasj-it, bqijsfy- 
it-is !vsniyiaj5s (T-^j! ••^is-n'-y! srsd DuianTv:! p'ociutss oi Novo hi!ofti;si< A.'S} oenvX-<; t;oo-s iy<sc.,'.'.t,-i: iivnensio'mis. which ars 
fi-!os.J ■'■ ?iciui?niiy ef;-;pioy«!ci cD'V!poft&f"; erf -if^ aiukJh^safie dish wa$hih§ dsstergsfit ar taurtds'y deSsfpot, are ai§o ins!^- 

j?5 f ioism in cheisting-sgsrst-f existing perfertfsatKe. 

[DOD63 Among tt^e isejii&fyiftg smyfa&es Hnowrt to ds^s'. a -.xi-;5fy(t>g a-amySase <WD90,'fsSS2) ds^lved trow ihs 
strain beiongtng to Pyrococais sp. af?d ars u-amyiase POS&'02633) «^ is ^ierivec! &om ths stfaiti foslo«sifig to Sul- 

mzyni^ iioweyer have She optimum acting pH io a range of 4 to 6 and 2,S to 4.S< raspacSivaly and do not ad in the 

35 als^aiifjf? fSfjgs so mat thsy sr§ «o{ suitsid as 3 compo?^a«t of s det^fgerit. 

fOCS)?| An cfct^cl o1 the present it-ivsmion :s ihereiors to pitivids a ilquefying afeiios a-amyiass having rshghsi' 
cne!sti!^g-agern fe&i5>itna perfcimsnce ihan corvjK-.fi.^ru^: :a:?s-y k-- desefge'^t a:^^ fct^tny usiiffs.!' as: ;5 c:on^>or^et?i o? 
&dei*fQ«nt; and s deterget^i caripcsiti^;-; having ; qu-?tying aska^ine -i'sanv^-ase incerpivatad ii^esesf^ 
tOO®5 in one a^ssct of present inverition, tnsre is ths^s provided a ikjuefyirsg aiKafine amytase having residwai 

ss assvijy met !s&s th8!K'?D% wh^ tr«atsd at pH 10 artd 45«C for 30 mttiite th th« prmms^ of 1 1» 100 trsM «f eOTA a 
EOTA, 

in anotti§r aspscs of tbg^rssept (psfgofiofV fs^B i0 ates prevkfsd a DhiA ffa^rnent jsneading ssaid iiqy$?ying 
sij^aiina an-sylase. 

[061 03 in a f uf ths?' 8S{>eot ot th« prssstS swestior!, there is aiso pioyi{J«iS a d«fcr§a'^5 oo.«rsppsif son containing said 
« iiquetysisarteisns amylase: 

m. 1 is a diags^m (liystfsting a raiaSon&hsp bstesn a1f«a«f-t concentration wiih EDTA and rasidu&i acitvsty; of 
sach of Sha licjuafpfs^ atte^ifss amylases |KS6 snd K38) accdrsiifs^ toihe presant inv^ntson af?d taioisn. affiysaaes 
ysesJ for a dat«f§srtt; 3 a dtagrath iBy«i?siifig a ris^attonstifp batwas^ a t^sasrtg concarSmSdfi wfittii egta and 

«■ ressfusi sctVIt)*, oi each of tiie fsquefyrig aii^iine amylases (KSS add K38) according to th« present invention and 
l<nown amyiasos uses:i a dotsrg^ot; FiG, 3 \& a dsjgfsrn Siislrating a reiationsf^tp bstwoen a tf eating cdncst*a- 
tion w(;?> xeoiite and rsaidusi activity, of the liquelyssig atMsiie an'syiase K36 accordinq to ttie preseni in>/ention; FiG, 
4 is a diagmm iilysiraiiiig a f eiaiionship fc^tvveen a traatirig ooncentrntion vviiji cifc-ic add and residyai acSivily, of t^je 
iipuefying alkatss-se amyiase K36 accofding to tt;s pj-esait snvantson; FiG, S is adi&gram siiusimiing a reteiionship 

s& im^immmm^ormnmtksnwm ^e^itesnd rastduaJ aeSivitK of t?aliqiJ^ 

to tns pf»w« srwesraon, rM, s fs a atsgranrBfasira?^ sawasn a iraatfn^ coHSSruiraw^ Sit™ 

acid arid residual activity, of the ik^Ui^f^sigj alNalins aPTyiaea KSS adoostSpg ^ pf sssnt inyentsO!"! ; FIS, .'' iS a cSa- 
gram iilMSlrating a ratstidr^^ baiwgferi a rasctiors pH sod rd^ iiqust^ng alksiine amylase KS6 

according to tiis present invention; FiO, 8 is adiagt^m SMtratsng a rslatiotiehip bstvveen a reactioi^: pH aixi relative 
activity, of thg iiquef yiog aikaiine amylasa K38 aisosi^og to ^"sssnt in^/antion; and F!Q. S is a diagram iiiustfat- 
ing a reiationsiiip belw&en a irea^n-g liirie wii;-^. i-iiOj and residuai activ% of eaoh o? the iii^uefyiog alloline amy-^ 
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[8CSt1| Thg term "silkaSns a-gnjyi&se" as used hsr sso f;i$ans an «-amy5ass having ths optimom in: tha aSkaling 
rangs. The term "'rsgsjtrar ss used hsrssn rnesns a pH ■^sngs of jrom 6 io 8. wnlislfMs Isrw "sil^tiins" msaos a pH san^e 
higher than th$ neutral rsnge. As dsscfibed: m HAMDBOOK OF AMYLASES AND RELATEO ENZvls^ES [p40-4l , 
Amyims BasMfch SoeteSy of Jaf>ao(1§83)J< t!» term meaj-ss as-s sx-amySase which dsgmdsa 

5 starches OF starchy poSysaceharkSs^^ 

I'OSt 2| I'ne mz^mB according tc the preasnf ()wer«!0« js a Sqoafyjng afkaisne asriyls&a having rssidual activity not: 
isss than 70% when treated at pH 10 andi 45"C fer 30 miniites in ti-,?; prss-snc^ of 1 to 100 mM of EDTA or EGTA, with 
iha rasiduai acfeviSy mt less ti^an 86% bSiin^ prafsfrad ard slat isss inan S0% baiftg inora prsferrsd. 
[OOt 3| Ths ifivsntiors sfwyms is f equired to have Ihe above-described cheiating-agent fwsJaRce, but is prefsjf^ 

IS to it»m ths Mo9>?<igsO'i!5gES prpperSe^^ 1 ) ar^ ?) sod is fmr&pmim^ ts im^^fySm'<^m&iihmipri!^m^m 1 to S). 

1) C^ifsum sctsng pH 

it hiss opSs^ufs? actsQO at pH ex^cssding (s^ a r«su|t pf rsa<ifef! at; SO'G Ibf IS rhsfaitss «ilth s sslsfeis 
8^rd> s& a kfeitf^s) 

is :2} Action 

it hydroiyees s.'.-t4-giv;cosidic iinksges in stasxhes, smyiose, amylopectin and psftiai degradsjtion prcjducts 
iharacf anci iron^ MiyksSsi, forms gSucoss (31), n^jitose IQ;?), irial!oin<ss! (QS), ma!iofetfac®s{<^}, tmfiapgssl^SOSS 
(6S), maltohs«aos§ (QS) and maltoh^aose (<a'?)- jiovm<sf dcses not set on pyilulsn. 

3) s*ai3fiy (Bfitton-Ficstjinson MfSf) 

■m: it 8J{Nifc»tfe a rssidtsa! a^lxsty not f esis thsn ?'6% wite a rsnsf of 6,S le 1 1 ,0 vijhan trsa^ad «t 48' '0 

kx 30 miattes. 

4) MMq 1ernp«;afLira ranga aiid optifi-ium aotsi^g lernpei-afiirs; 

it aas in a wicis tsfipsfaturs rsngs of ffoni SO to 80"C, with the opiirnum terrspefaturs feeing 50 to SO^C. 

5) tsmpar afura sfabiftfy , 

It 8.xhibits 8 rssidUv^ activity of mt less than 80% 8t when tf^t^ SO minutes in s 50 rrM glycine 
SOdiiiim hyciroxisSs fcoffar (pH 10), w|«$ it::§shl!sls a resadna! at^vjty of «SxHJt80% e^/eo ai4S*C. 

la additiOfs, the j^ngymss of the inveolien hav^n^ tK« fe«?c!w?d<s«{3^fb«c} properti^ 6) ar« rrsctts preifei r eci. 

It sichibilsa fsssdMaiapJiviiy p 

5P sncs Of S% HgOj.. 

Aimough fhsre is no pasficuia!- iin-sttation impasse;' on liie specific ?x4ivit^ of 1{i®en2yffi.&otih§ invsn§«a th0 
having spetSic activily ss o~4?Svrlb<5<;! fceiow in 7) is pa? ;ici,ii8iiy prstarf-3<s. 
7} Spscffic ac1ivtt>' 

Tfea spsssf ic acti^fSf salojiatad from the me^m activity of it whm tmMH at isH 10 and §0*C lof I S minatss 
S5 (wSh s soiu^© sisfsh ss s siS^tfats} and apiistsio c<3r?c8fn*m^ert ss measure by is proton assay; kit {prodoet of 
Bio-FSd lato®tor(8s) is 3000 UArsg or grsatsf. 

1001 4| Exa!T;{jies oi ti^ss snsyme of th« invention irsciisds ti^osa having an amino acid soqusnce as sho-A'n in 
SsQU&ncs Listing No. 1 Of 2 to be djj-sonbed svjte'-sjiJantSy harain an?i iixBO i^iving the sl>:>va-<Si5Sc:fifo5Jii aft«no asij,:i 
•fo. sai^uenc« «xcs5pt for having in a pa?! tharf^t SLibstsiijion, daiisSion of adciiiion oi ona or mora fhan one amino acids. 
Concer ning th§ Sijfcstitution, dei^tion or sdd>1toa irtORJOicw of st issst §0% i§ pr#8!T«d, with feat of at iaast S0% feeing 
parfiaiiariy ^ef^rrsd, irtcid^E^lly, Ite hstt^iogy ss calfiuteted foy ths Uprhafi^F^arscisti matsod (Soishoe, 22?; 

53 Ofts pf th« (S^miSarf^ies ©! tho smif>o seqwanes of tse enzyme W thvesptibh >s iftat difte'Sftt frora 
*S tils i;<:§uef ying « amyiasss known to date which Mfe-s nwkadiy higiiiy eor^sarved 1 3 amino acid residues at a caioium 
iinif:Eigs sits, the onsymeo^ ths invsntfon ftds a iow sor^ssEvstion ratio. Farlicdariy, five rasidass, amof«j eight fssiduss 
whtcfi corraspon'd fo asparfic acid navin»g s cartoyi aid« ci^ain piaymg an intporfani roie in bisxiirjg of caicium atoms in 
the conventional iiquefyng « «myiase, ares^parspne or sorine withoist castsoxyi-Sfde ohain in the enzyme of tfje inven- 
tion vshich sy§gasts ti'sat no caiciurn ;s containad in ths s-noieouie. In othi^ wards, fes enayma of fi^a inveftiipn is pre^ 
s£> sKfftgd to hayo high oheiatifs^-agdnt-resistsng parforrris^ because it doe? oot nasd ssSoiarrj ios; sj^jf^ssidn of 
sssisyrtis as^ivtty. As syefi a iie^i^tng «rsmytas^s lis^^^ atv^fjo asid residbss atths satsjiym 

iii-^^a :^its afid thi^n^CB's iseing not so dapsndent o« icsiicsun^ oniy U*at dsflvisd from Pyroaoccm ^. is Icnown j;App!, 
Er»vironrn: itfewbio!.. 83, 3569(1997)] This en^yrm; h0<iife*gr is i^Ot SUftSd forif^s as 8 cdrfipoosof fsr a d«tSr§«ot, 
bscause % is an aoidic arr^iass having the optimum acting pH at arourtd asta 6. arscl its activity strongly decrsases at 
;"s aternpsraturenotsrsatarthan SO^G. Ti^e horrsoiogy ot ti"!aa;f5ino acid ssquenesiotlfsis ensyma with thai of fie enayme 
of ths invantian is oniy atsopi 30%, indicating triat fha !k}o«fying aiHai«a «-amyias& of tiia present invantion is uttsriy 
different from this enayma Acajrds^gfy, the ifquefying aiKafine <r.-am>1ase accof^^ing Issih© prosent invarsion is s novef 
ersKytne «*fiiei^ san be sfr ietfy disliogyish^ torn the iiqos^yirsc! «-ssj^'ias€$ feip«m t« dste. 
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P01$] The enzyme of the pfssent invention is pfspargd, fof «xanp:e, !^'C»^(t^ t8rS8l-8f«zy«i8-pf<3Cfecir>g b^e- 
^ctsfia insSud&f^e stfa^i<SM-K3S af?d each havffjg th#foe!ow-descfib^ mycdiogscsl pix^perfem 



$ 




Table 1 








Stssis-s K^y-f«36 


Stain KSM'Ksi ] 






The strasrss K36 arid K08 arss SsacsPs having s sig« of 1 ,0 to 1 ,2^jJt>^2Sl55S^ 
ism and 1 .0 to 1.2 jim x w iQ^.$iimit^^^mM</<^yl^ \ 
s^-s«i^>spO!'fe ( 1 ,s to 1.2 X 1 >g to i ,4 tvfefisn) at ths cetHer er h«8f the ««d et | 
ih0 csIL Pbsi^va ffi tHa Grism'$ stSsR, f^av;rsg rto asM irssi^srtiJe, ^ 


if 5 


{{)) CSsiS^ vari^kf$ m$c^ 
pre^ignt stram lis 8?S<s!ipHilfCs 01S% 
sediom c-aiteortafe; js-aAlsKl to Mi 
msdium enipioyad in the loiiowing 










?ias a Gifcifef §h^>8. It has a fiat sur- 
Sacs, bat a miighpsrip^jery, "ftsosliii- 
of the colony (5 pa^ 8sr6Ni{<$ cpior, 

^&owtti i$ ebssfvsd. 


0(^Qfe«fth!Ss*5s«»vsd/Tti8 | 
hss ad?c.aiar^ap8. fthss allat sur- 1 
lace sif>^ a sniootn »a!%^si~y- The | 
coicrof tN§ cciosiy Is ysllo«s&*5 bs'C}vS(^. | 




'^^MtHeiTt broth cUSure 


<a?owth is ebssrvsd, 


Srawth is dbsstved, ^ 






Good g'Wth is ohsarved. Ho itque- 
faciiOfS ol gsit^tifVis <^[S$rv^i 


Good growth <s ofe-sefvsd. No iique- ; 
facisort csf gftlslio is ofeasi'VSsd, ^ 




»yta-»us stjiik 


No Changs Is (^served. 


No change is dsservigd- | 




reaction 


Rerfuc^n ^ a -hlttatei is posivs. 


D^itrificatiiiso resctfes) l§ nggstwg. | 


ss 


•MR tsst 
*v-P test 

*f Of sYiatfeti of irtdai© 
^•Pi'nmlien of hydrogen d^H^ 
*Hyrfrolys!s of Starch 


Owing to p.s a:H:■!i^■!& medi«tvti ;{lJSS§~ 
ment is i'-ipcsssibJs. 

Hsgagva. 

NegaHv®. 
Posi^iya> 


dwing to this a!i<siiio« mscSsymi | 
n-iSfit is impessHEJla | 






it gim?s oh a ChHstsnsisn's medium, 
but fsston aKossf's rslsdiymand 


H^DWS crt a dhristsfiseo's medsunx 1 
tejt not on a fifessr's msdiuth land ^ 
SioTOsjn's JTmiium | 


40 




it assimsisiss a «iMte fcut hot sirs 


St assimslatsa a nityatabut «ot an ^ 
airTimohi«m ^ 






Fosft^isiion 01 a pais y€!!(W 5b!i5if«stt; 
on King s 8 msdium. 


















Posiiiye 1 
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1 K^-K36 


Stain KSS;1-K38 




^ tyre Fsnges from 30 to 3"?"C. 


Tempsratiire fsnge tor giowth is 1 5 to j 




|i Thfe pH fsngg tof gtewi^ feS>f? to 
|: 11.0, The cptimum growth pH is pH 

1 lo.oto ti,a 


The f>H mng© Ifer growfc is 9.0 to 
1 1 ,0. The «^8mt»n grsmth pH is sim- 
fisr to tiie abts?'®. 








"O-F test 




No g5:i»i;?h is obfssvsd. 




1 Assimiiatsd 3;'s D-saiactcse, D-syioss, l-sfsbirKise, lactose, gs^yc^slfi msribs- 
1 <3S&, it&os#^, D-§!ueose, 0-i«8nnose, iTi^itoss, suaos#, tfSftaiQSS; D-i^^mtd, 1 






[00173 MarssuHofwestis 


gtssrt based on the abs^e-descnbsd mfcf«^«^c 


igicaifjfdpertl^ss vifhl!« 3*akir5g rsferance 



Bacflkis" lAgriatferal Servfcs, Washir^^on, D.C {t9?3)], thssecsH sSsSnsar^ recognfesd to be enciospem- 

pfixisjcsfsg b.-iCfSSos bssfcngsng ks Bsdlius sp Since itifty cannsS gf&xv in ths; ntsufraS range hut «;<h»brt goiXl gsowih ;t! tfts 

IS higi'i sikaiine fanes®, they beiong to siKaitphiiic micfoorganisnns and c&n be distinguisheci^ from the convsf»Bonai t^adsHa 
bgionging to fjac?fi»i; s-j. which sbo«.' gfowth in ths nautrsi rsJXis in csSdition, itjicrobiol-ssif-si 8'"*^^ physioiogicjjl propsf- 
ti^s Qt thsft:) w«f« Gon^rsfi wiih those of Wimn sikaiipNiicfoaciilj sivtiors^jjd., 141, t 74^i(lS9S)!. As a resuit, «8ith8rlh« 
Sfc'aln KSM4<36 rtor the stfsin soy knowfjaikaliphifevbgcatos, Hach ot the stfains KSfi^-KSS am5 

KSM'KSS thsiste* |wd§ed as a hdf^ ^raio and was d^pesHed ti«dsf the «aif«s «sl fEfSM afid FE RM BP- 

c3i5 694€< wf^ K^feai f rtsfitute of BJd^i^^ aod HiJmao-TscltrKstegy, Agency of industrta? Scs««ce and Tschnoiogy. 
isSry of irfdjislriai Trsde aj^ T*chr(&?«<y. 

8j| The iiquefying aikaiine amyiass sccO'CSng to tba p? sssant fnvsnjson csn be obSaioeci by inocyiating the afoevs- 
described o^iCfoc<rga«iS!« ts a n-jeciium. foiiowed^ by (nciilx^iion m a cc-nventiona! smnner. &t>;6 the mjCfoerganiSi^-i is 
■aitatpsSc an aikaiSos medium is pfsfsitsd, Ths taj^et isqusfpTS a!i<a!ins aoiyiss® car? be coifscted from the thus 

S5 «fct8i«8es «jifeif«. T?!s st^gsn&t^rd ears foe siseJ it is. A^t^fisSveij; >t c^h isssd as s jHir^f^d Sfft^ytm sui^s^^sg 
iito saiting-out, pfecpiMipo or uMSWon to a cruds eftzyma as need thain, purifs^tg ahd srystailijEifig 
in a csr>v8.>^tionai: nrsantw. 

|gt)t3| Os'iS sxarnjjie of the purfficaSion process of the liqusfying aiteiins anv/tas* of lbs prssaiit inventioi's mt\ nsj(t 
bs fneoti<:fi®j By subisxcting the CviitufS supsmasant to 0] m-r'.cixsm.my sulfets pr^sJipitafeon. i2) DEAE-TbywpearS 
*? fTOSCsi-J Coiixjsalion) celumn chson^aiogmphy o: (S) q«! iiiiraKcn, is ;s posssfj^e d'stasn & purifietS enxysm wnich pfo- 
vscSes a single bsnci in poiyacrySaniide sfectr^pirsorssss (g«f corscsntJsSpn tO%) and sodium dodecyi suNsts (SDS) sled- 
iropbarsssis. 

|003S| The StqustyingaikaSnsatnyi^ ac<Kjrdibg t6lbe pr8sefj{snvente <;8f} aisd be pr^r^ by obtaif?sng a gene 

« sijls nitemorganisrs-s, preiembiy a bap{«ifiym bietohgi^^ to Bacte $p. by asips the plasmid and thm IfspiMtiins the 

transtamsd micf-sorganism or bactstJMm. 

|CSift21| Examples sfihe gene encoding tbe l^a8%^«g alhaiS«samytass of 

a nucieoisde ssquense as s-hown in Sequsncs IMng Nps, ^ Sfid 4 tptesd^iSK^'ibpd subsecjusntSy hsrsin 

[1M^2| As dsmlbad above, the &;:juef ying aikaFsne Sftiyiass asssprcNfiS tb thepr^saht inventten has ii-s^ c^iirtiom pH 

si> p?5 thp 8%^i w skis and h?6s Ngb ph«i{a8pg'a§ers-'r«&isti«g p^ ^ tNat it is paf tela; 1y ussf ui as an mzyrn^ 10 

tfg Srsisjrporatsd itVa d«^st0«ht Ilia S^Mefyifig aii^fine amyiase lbs pmssfiif fnvsrslidn tes sltang axidising-agasil- 
resistance as dsseiribsd above ^ §mt it can iie added id a detargemimwftgii an ossdiiing «§snt s«ci^ as a i^mdm^ 
sg«3nt ioccsfpixatSfl th«t«(0, Thp ^mduRt of Ih0 grs^Yiisi of teJ^swMibPloadtepent ss prsfssrabiy 0.001 f»S 
I0823J in additiO!'! to the above-descnbad isquafyiPg aiHaifne. atioyfasei i<fto«fTi detergem componss^ts can be added 

;"S to the C!gt8.*'gs5ri; ootspostson of the presisnt invprslfprs. Exgrsipies of {hsj toovvrs dstorgsnt conponsnt sneii.Kis; those 
descf ibed in jsage S, uppsr right go: Ui«n. line 14 to the same page, lower right column, line 29 ol Vs'094,<£SS81.>:|Qr 
sxsmpip, syrfactsnt, dioiafe^ agssrst, sIHsisns agsnt, inof^irifo saH, S^^ssci^rsg sgerit ami f iu9rss(3«f ageot 
100^43 A stir^etabt is asfcisd sn awynt of Q,B to 6© v!ft% i^tMx wiii bsr©i«8^8r foe incifcaW^", Sir?^)^) jo a 



washing cl^tergent, a^urfsctani is genemsjy adsisti in sn gfrsourst cf 1 to "0%, pfefetsbJy 1 to S %, a divalwt metsi ion 
SG&ySJiggf is added in Sfi ajmimt of Q,01 to SO %, ptsSgc^V S lo 40% at^d &n a^MSs agsrtt as^i (oargsj-^c sag are 

$ added in a totaS srrioufst 0.01 to 80%, isrsfer^^ 1 tet 40%, 

[(K)2SJ A reGonlamisisltQn prss'eniivs is added In ars amoitif 9f 0.001 to prsferafcSy 1 lo S%, 
[0026] in scfeSition to the amj^iaoe of t^^s proseelt invsntfori, pfotssss. c«ii«!aso, orotope-oSirfase; psctioass, Bpasa, 
hsmisslioSase, p-glycesidass, giucose oxidase, c-hoiestaro; o.:<id&s;8 and ;hs iike can be sft-ipfoysd. Thass mzyivm &&n 
m sxSiiMi in an attioynt of S-OOI to $%. pmiwaish/ 0. t to 3%. feieacrsifjg s.gmt ies. h><d?'09«n poroxsdo, poreastionate 

io Of frfo like) ss pcsfefiifciSy sckfei is an Sft»u?^l of 1 ie 10%. Upon us« of tf^s ffeseNog ng&r\i. a ^JlsacNng activator cao bo 

"Chino&mfi CBS )C', feadsmms) sod sSibsne type fiao?©se«oi ag8?# {es bSf^^ps fkiprssc^dyel. itisiimlsJTed Ics 
add the liuorsscsfst agsotio §o atTtount of 0.60 l la 2%, 

{iMJi 1h0 abcw-d^e? fe^ detergeof ooRpesitson 6a«l3e prdvidgd in ths ferw ef !lcpid, psswdgf, gr»Mis or fjf 
is like, "fhis datagaiii compositiot-! can bs ised M aiauhdry dstsrgertt, ai^aiM^ic cSs^ Washihgdat^r^jit, ^ps d^«'§esit< 

srtificial imih dslsrgsnt or bteacHng 8^«nt 

sa Tlife anaymaatsWityvsrsis measurs^ by using tie feifowisig 

pN 4;S to 8-0 aostaie bjffor 

pi-1 SX) to 8,0 potassium piiosphaSa tiufi&r 

$s pH 9.0 to 1 0.S gSycioo S'Sdiuni hydtoxids buffer 

pH 10.0 te 1 2.0 c&rbcoais Oulfar 

pH 4. 0 to 1 Siitton>-S^pbinscR bu^r 



IMsasMortg msifeod s{ the actiyily d amyJassj 
1 , f*?epairato ssccsss d a reagent 
i[l*r^f aKert of a i% asjoeos^s sslultah elf scftiiaJe ^arch^J 

fow@d by ih(S additi<5r> of cfsioos^sd wate? to isv© a sfoSMtm sf 500 mt. 



(Prgpsratien ot a 250 nsVI giycins ssxSium hydroxide butf«f !pH 10'»| 



Si in about 300 ml of csaioniz^d water was dissotved 3-38 g of gi>'c*ne (giKsrantsetj cisss. produot of Wako Pure 
Cfismlssii: indoslfses, Lfd ), foSiowOij by adjuslm-sri! of tha fsxo.itjng sa'iiion io pH wish an abpyS SM aqoapys $od!Mf?> 
hydraxida soWon by using a pH matsr, To^s pM-ad|yst8d scSut'Hsn was addad^Ssiofsaad wat^'lo give a fetai vofome 
ofSCKJmL 

(Pn^Pisralsoo o? a ONS rosgsnt) 



iiT 300 oil. of deionissd vvats--' was dissoixixs 8 g of sorf!u.«i i^'droxide (guarajftea?} ciasSi proctuc-i of Wato 
Pum Ciiemic&i indoslrios, U6 ), to ths rssoltsng soiution was addad 2,5 g Qf SjS-dsritta-Jsaiieyiio acid (DNS, fssjamntaad 
iSi8S«, prpdoct of Wako Pure Chemicsl indostrs^s,; Ltd.) in pprtson^ vigils dissol^?pg tha iali!:^ in %n;ia5". Aft^r DNS 
v»M certpisleiy dsssidlvsfCi ISO ^ iS^ sbditjm fisjiassiurh larir^ie (§iiaf^F^$«d siass, iisrodysl of Waks Ptire ChajTitsa! 
itidosti^s, Ltd ) *m addad. Aft^' ssnipJ^t© dts:sdot}of!. dsic^szadviifs^tai-vsifas add^d to^^^ 
totaf v*ofom® of 500 ml: 

(Pfsparafioo of a giocasa soiutien far a csifcnstior; curvs) 



Using a Qiua>&^ stamjatd ^saiotioo (fof j^K4ao^eGtJic usa, pfOsSuctof VVako Pisfa CfssirfSoaUndystrias, Ltd,} 
gnd dofpOBsgd A&stw, gioeoss! soli,^©!is 0, 1 , 3< 4 sod S pmoii0 1 mi w^gre pse{)at«d, mspeotivesiy. 



|D"fe^on of an g^^yrns s«>$«f ion;} 

35 [80341 In a t{5St tu&i-s, O.S f«L of t!8 1% aqM8iXS5 iKiis-^ien ;>1 soiubie starch, 0.2 ml. of the 2.50 rrfvS giycine SfXiiun? 
.s^y-draxsds Sxifl^r (ipH to) and Q,2 ml sfdeionksd water |said oiisdyf a wiii tier sinate bs t^lisd i'^?® 

of a prapsdj/r <MMsd snsyrss soiutiwwas add«d to ths re^ctiisi mixiurs. Idtevi^ed by reacslon SiD^C for IS mtee®. 
Afts? conipJetion of ths !-ea<^ori, 1 ,0 ml. of thg bi^B ?^g&nt s»ss aefesd to Sse rM^siS&fJ srsi%fm, fetessS by colo? <^e!<«{- 
?5 opmsnS by healing in fcoilng i,vsSe)' for 5 minutss, ?m!ris.2:atssy afies- Shai, tns soiuSion was ailowed to cm\ down in ice- 
wafef bath. Th« resutth^ soiutsoa oooiing, wss adcJed wte^ 4,0 mL of daionissd water, folkswsd fey mixing. The 

jWSJ In a test fiibes, 6.S ml. srf tho st^stote sslatsan wss cstegod, ?^ Ifts ssfditson «S 1 .0 f«l. of the ONS 

fsa§«m S)id thsn vSth 0.1 mL of m sii^yms soiuSiosi. Tte resiiHjrjg o-^xfcre was fisaisd in a boiling water for 5 minutss 
te cause coia deveiopment Smmsdiatsly sfsss' that the rssacSoh missurs was aiiowsd tc? ^iQSi dowr* its ice water. Mt^t 
ixioliiiii, 4 0mL d dsionii'iKi wsder »sss a«^sd to S^a rssefksh 
tfon at S8S nm was thsn maass-ff ed^ 

[(10361 in s fast tubs, Q,9mL of fh® s(i>strale solMttisn was chs):9se|< 4piip«sfiS!^ bjf ff^s sdditspfj of 1 ,0 ml of tbs SHB 
ss tmgmt ihm wtth 0 .1 rtll of each of the gyc5»«8 sofetions fhr a eaffhrafion asw having vsfiotiS concerstm^Oris. ThB 
rssuifing roixture was hsat&l in bossn>3 wstsr fer S av.mt&z to c&uss &:>!c{ aQvefopftient. iiymmlssSsSy aSa that, the saio- 
tisfj was aSIOiVis-rf ic- ccx;! dowo in ice wate;, T^sij resuitirig soiulion, after c.cx)?ing. was scsded with 4.0 ml of deiofiizecS 
vvsts!-, toiicwsd by fnt»ng . The ab«>:t<ancs ot the so!uii>»ii at S3S mi was then jneaswred. On a graph, the gtoocss con- 
csntrstion {j:tmol;0. 1 ml) was pSot«d m ate^issa and tho absssfcancs as ofdinste and the slc^s of those iina&r piots 
S5 was sief ^iiftiosi^ fey th« ^st k^yars metbdd. A c^nvorsidn faster {F) mo catewiat^ to aecosx^anos wiif? ihg fcjiossiog 
forrrsuSa: 

4a inosdsf^iiy, sosffomtion ssMtvowsss prepared sijf^gfiovsf scisvtty was moaswt:^. 

{Oafcy!^^^ of ae|j«ty) 

VVsS) fh^srnouf?^ of ths^^xym^g which foro^aed r^ocsri§ stJgsrgqajyaSO!^ lb 1 pmd bf^iiObs© inofi© mino^^ 
was daf insd as ons anit (1 U), the ti{# of tie sngyrrss was <s8lcdiat<sd jrs; accojid vsith Sh® ifeikawing temuls; 

A^wity of asiiylsse (U/L) » [H^absostancaj xloonvefsipn facfat: su |dilufi<3« r aJio| 

|T*^0§ motJod of i^ailng-aganS-fssisSi?^ |S0ffermat>c«| 

(f^fsparate of an £DT4 sssfutien) 

|?K539| Aft«S!' 9:S § <3l EDTA (ptbcfcjef Of S(§??t8 Chsmiosi Co, L.^) was iiisSOK'Sd in abOiirt ^ mL of dojonis§!Ci water, 
the resulting solution was acijustod to pH 8 with an atecut SN aqyasus siocSiim hydroxide solution by using a pH meter. 
;"S To She pH-s3i:tj«5t«i saiution, cteionlx&d mter wss acideri to gsvt> a fOfaS v^tumss of 100 ml,, whsrs^fc-y a 250 mM EDTA 
SQtutson wasprepared, Ths f ©suiting soiutiosi was dr.uted -Afitin deicnizect water to prepare 10 to iOO ,niM SOTi*, soiuSions, 
[CM^Ql A^,^ of EQTA (pfoducs of pgrfia, ©hsmtsat Co,, LM) was dissoivscJ in afoQi.it SOinLpf deiorsissd water, 
Ihe r^ytfiog ss^utipn was adjysM fo pH 0 wilh m ateotft Sf^ a<?«go«s sosSj.8« hydf^fds sofufon by using apH msSar, 
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Tot itte pH-ad|ysta3 salytion, defenszssi w&tef "*as mMivS to' a toted vofurts® of 100 mL, wf^ijrsjtey s 250 mU EGTA 
sefotec;-! was pepared. Ths fssuStsfig soSuSim ^-^s dibtsd vuiih deiotfeed wate" fo pr^ars 10 to 100 mU EGTA so5u- 
tfdhs. {Tgstiog method s^eMrsg^a^erS-resisSi^^^ 

5 to 

!n aiest tt^Je, 0. 1 ml of ths 10 r?^ EOTA soMon, 0,a ml o1 toe 250 mM giyane soc8«?n hydfos'ss bu-Sec 
fpH 1Q| and 0,1 mL of d&kins^ed watof tsfere charggd, fciiowsd »y pf *iii-;ij«ary heaiing in s waSes- bath of 48^0 for aboul 
5 iTjini-stes. Ate pfel!!Ts«n8f>' heating, 0.1 o'sL of sn snsynig scs^ugofj 'JM«d prcpejiy with a is mM glycine sodium 
w hydcoxido IxiffOf (pH 1 D) was aciciisd to the reaction mixtyta Ths r§$y^og mMyrs wss kopf at s tisniperatufs of 45"C fof 

prdimio^ry h^f^ in s water fe^ of SO^GantS Shs fSsiicJMSf emymasets^rty was msssur^ so secordaocs v?itsih®a?ny' 

f 5 |T8sis«§ msttod of oxidixfnig-ages^ sesi^ing issffermatlcsl 

l^^2] ■A a tast fuba, Q.OS? ml. of Jiydro^iji-! p«f <«idfe i& 30^^^ aqiiiKsas. hysSfogari p«ia;<id«; soiusipi, psixiud of Wato 
Pum Ck&mo&i imiuWm, Ltd.)' «4 of the 2S0 mU giyssn* sodium hydiXfxide buifer (pH 1 0) »k} 0.633 ml of deipn- 
vt^tig^ v*58f« ehssiged, M(S(if6ic| fey pfsSaiiimry heafefsg sO & watsr bl^ <3l 30*C fa atot 5 mtovte. After" ?)j'8iimif^afy 

sa H^lirsg, 0,1 mL «l ia» «f^j?yms so!ulSof)^;p^ 0iJi&d wife a iOmM giycbs scdiym Ji>idr«s<id$ buffer (pH iO) was 
sddad to the rga^diors msj^um iMtesi^jng rftixtom was Hepi #SO*C ^ 60 nSoMbs, Stxly stjtoite Jatgr, a O S fri. p«f^ 
ilo!"! 0f tfie fssuitsng soSulion was chargsd in a Iss? t!.j{j« confainssig 1 ;.iL o? cafaiass (denv^sd frosti bovins \(m\ pfoduei 
of Boehringef ^i1sf■!^hefm Gn"fcH) ptec^sd in sdvanco In ice vvsio?, whersc-y hydfogen pofoxide was doaotsvafod and toe 
smcfbn «as fss-msnasad, Thso, a 0,1 mS porfjon of iha r-'jacsion-lanrnnatoc^ solotkin v*;as added io 0,9 mL of toa ssjfo- 

<?5 stJatte soiute peliminsfy heated in a wats? iMh of 50"C arxi ssssdyai enzyme activity' ms measured in sccctrdance 

35 Quari^ltotye anaiysisi of a prot^ wa$ carrfsd out :tn^c<sjtdanes wNh the ^t^ndard as^ by Pfoteto 

Assay Ksi I! (c^lslogua No, SQp-^OpSg, product of feid-rad lab»f'ssp?iss} with bq^'in^ s*fism sisjsmin atehod Id fhs Mm 

a s1af>:,1a?"d protein. 

Sxanpie i; Scrsafii^golKqusfying aikaSfie sr>iy!assa hsvtog Ghsta^jig^snt-fesisidngpsffoi'martcse 

In sfefffesd mW was suspersfad ^xs^t 0.S g of soii, feiloaissd by tisatjog at 8G*C fcr 16 srtnistes - Tlie super- 
natoof aft«f heat trgsim&'^t was dsiutsd prqsssfy wsto statf ii^sd xsstsr, arid tfiso it was spread ont?> ar< agar medium A fot 
isoiaflen of aa-iyiass-pfoduoing mioioos-ganisms, Coionies wer$ toen 1orr!:ied by tocsJbatio!"* at SO"C iof 2 dsys. The coi- 
ony having at tifo p8?'ipi"(5Jiy toaraof a traosparent halo fcjfnad Py tiis hydrolysils of starch wa-s saieotisd and it vi.'ss sep- 
40 smfsd as afnyiass-pfssducif^g' fc^acieria, Ths isoiatsKi D-Jidsfia wars soocofeiiKi on a madium B, foiiowsscs by aerobic 
CuStura at 30"C tor S days undsf shaking. After csntritugal sepsratfon of tf^e rasuftirsg aifesf, cheiating-agent (EDTA) 
rgSiSf ng psftem^a oif fifMds am^^ tos rasititing supso^af&otwas m«a$Mrsd, io addiSbrt, |ha<3pfm»m pH sf tos 
cfijide amySase was meas«.''sd, and totis bactsria produeiJig tia iis^afyJng atk^Sm amylase of prsssnt mmMm 

«■ |0S4S| ,Accosx3tog to the ^vsrc^cf (bad m«ttiod, the; straijn KSM-KS6 afid the sts^to KSM^KSS each baldslgtrig to 

the BsciSus $p. oNaided, 
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[00463 0« line iqyid medium B as< d«ser8}sd !« Hsast^se % Meh of ths sii aina ksm-kss aod KSM-K38 was 
I8t8c5, {??Sicfwed by asrcfcic cultMfs at 80*C1or Z days yfielsF shsN??^- The aiTiyias© astfv% (pH 8,S) of t^® S5$f&'nat8?^l 
pbtsiftsd by e«tiM«9srsie¥5aiati0n v*as msasursid^ As a r8S»8, st isas been fcsisrsd that 
0f tt'H^ U aod SS7 ii/L, re^sscSvfsJy, 

(6047] Ani<'f»nio!'f> su!f8t« was a'±jsd 1o Sh« 5&p.2rn«!&nl culiurs o; the ssssin SaCffit.iS .?.;>. KSM-K36 io gsve S0% sseS- 
aratfon,iaitow8d by sJi!Tin^> The ps'sc^stat© so-formsd was coSsctsd atid dissoSvad tn a 10 oiS*? Tfis-hjrclsocrsksfis acid 

attar applied to DEAE^TOYOFSASL $S0 M coiumri wNssh: hsidbssn aquilibral^^ sams bMlfec ^nd prateifi 
wss sRjIsd with 8 Sift«s5r coricer^ti'aSof^ gmdisot «f fs'aCI {0 M to 1 Si!) iW ihs §sme ife^ss". M«f dia^'SfS of acSivv? If sdisxss 
against Ihs afoova<ieg«r!b8d buffer, futth^f puriSicsSion was caniec! m\ by gsi-fislmtion column chmrnatograpby. Active 
IfacEiofB thus otstasfKxi wefe diaSysiKs aga5r"«!:th« ssrtK; b,sf!i^i-, wtiich made it possidis to obtain a purifisci emyme pro- 
*? vfdirtg ?. singss irjartd by bcrfh poSyac-ryiaoiida g«i «!t8':)t:cpb!;«ss(S (gs! concantiaiiori: •iO%) and sadium-^iXlscylauifeJe 
(§DS) poiyacfylamids aies^rophofssss. FtOfn1h« supsmaW cuftis-s of tJ^e strain Siacf/fas m- KSfe^-KSS, snoti^sr 
puff 0«2ym$ wa^ obtairsofi by tb&^^ 

|S048| Using: t-sc) purified ilqysfying afeSSne amylases (wbicb wsB hsfSimM" be abtetevsstetJ ss "KSS" arid "K38', 
sa^gfitivaiy} of Siie pissent invstition s*!tsir;s!d respectivsly fram the atmif^: KS|i^-K38 and KS^-KM in Sxaffipie 3, 
rasi^ting psfftjrniancs sgsrsst vsifeus cheiatajg egerits was maasufad. 

|S04S| To a SO b:^ 0!yb!na sadsium hydcDsside tsuffe- (bH lOJ coatathiiig EDTA or £(3TA (a^dt, pFOdiictol Sigma Sa , 
Ltd.) having s fsngif cdi^^est^Mbii of 0 to ISO rriM, a .oisrifisd ssnsyma pmpefty dikitsd shifts s t6 srsM gSydine sodium 
bydroxids buSsr (pH 10). Sa!i<m'ed by Srsatnisnt at a pr&sstermiaed lemp^m&fe SSO^C. 40"C or 4S''C]i for 3G minuSss-. 
;"s The residual enzyme activity of tbe reaction rnsxturg «.-s3 ftieasuf ecJ in actordSfH^e v«ih the afnytese aciivily measudng 
method |with a SO glycine scdium hycirc^ds sxittsr {ipH 10||, As a control, puritied prod^ucts of Tsntiarnyl a«d 
Dummyi (each, pufifsed f roiVf produc^e et Nova IndMStry A/S if} Sje grartdsf fdrm), wbicb we? e i^myiss8s tfefivesJ fro.^^ 
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IQQB^ As (SSustfSfeSi irt FIGS 1 afX5 2, si ws$ scsofirmisiihai K36 anci K38 gaoh ha<l higft msS^og p§di£>rFf5anefe«0S'^- 
psj sd with l& mam*,'! ard Dummyi, not itHkimc^ by iT^^hif mno'Mtmi&i EDM or EGTA, 

$ 

^)'od-::Ci ci Wako P'i.ife Chsrsilc!'! i!>di;str;es, U<3 ; o;' .jyovi^sri;: x^oBte A-S fprocsyct of Wsko Puss Che:f?iscc;: irsdusi::;??, 
Lkl) hsviHC! sach oi fiftSi! c;>r;ce!Ti)Sfecns 0 to 0,5%. s p{;)-tfsisS fer^^yma props?;! y diiuisxi vsitn a 10 'ViM glyc;r:-5 £cxikjt-ii 
hvsiioxicie D;.:ff«f {pH 1C) was sckleci, by S:eatm«nt «?s?^) of pfedsterfnrsed tsfttpersaffes {^O'C Sfjd 45-C) for 

)iCJ 30 msufes Ths ; •:55>;<;:ja: •:^^^^y^li^ asSr/sty o1 th«: rsK^on mts^yro wssi rrms^isS io soeofdafKJS «ath Jhe iatrsyi«ise actsvity 
s-neasuring methcd [mm a 50 mM glycine sa:!iu!'« rsydEXsxicssJsiitsr {pH JO)]. 

[80^2] As a result ft wss cssr^ifmsd that eac^ of KSS and K38 vnm iof lusficsd by miihsr eitsric acid mt aeofite (as 
i!lM$ftat8d in P!C5S. 3106), 

j 5 Example 5; At!tt«^ pH arKJ sptsmiift aciSFig pH of thsiqijef yj«g aiSiaSii^ am^fiasss at ths iis'sseht iiwsntisn 

|OS5S3 "Hh; a.ding pH Sst*:^ oplsmjrn ssdsf'ss oS-^ of e&ch o? i^^SS mid PCSS wsr§ me8B(.it«; irs accorciamxs wi'h {he affty- 
lase activity oigasurirsg msthod by using various buffers t>sving a ikmt conc^n^ralipn of SO mt'A Im^M^ bufe (pN 4,S 
to 6.0), !35>1ass(ym ph»t;{>h?jt8 bufe {pH 6.0 Is giy^ins SGdi«m hyrffo.<(ds buffet (pH §.0 to ICS.^ arKi caitKJOSt® 
sa buffer ipH 10.0 10 an«i tjhay wars irsiisatadtjy rsiaiHva a<Siv|{y withlhamaxiitsum acSvl^^ 

[0€©43 As a fss»!t(«s ifiMStrsted in FIGS. 7 sod^), H vifss cor^tf med 8iaJ sssh of sod sci«d wahin a pH 
range of 6,0 to 1 o.D mid the cpismum aetiog pH was 8,0 fo 9.0, fOie^dsrtSaii>vf{)s pH i!i«Sieatad vms lha adwalfy msasMfed 
YsAm of th« re<5ction frsisture. 

£.!(anpie 6; Oj? idising-agstJt-f ssistirsg psrforrT^ancs sf>d raiatssB snzyme .soivtty of she iiqusfyiog aiKaiins amylasgs of 
fM pmsarsS if^wsfitk^T! 

Aft aoxys^g (K3S, K38s Tarmamy? or Dorairtyi) pmpef !y efiiijted a 1 0 gfycins isediism hydrosidS bisffef 
|pH 101 was addal ta a SO mM giysins sedjym hydfesld^ feifSar (ipH id) ooriMts^g HgOg haviifis a finsiGonc8fi?mtiQ« 
.■Ji5 ol 2% {580 mi't.'?), foSowsd by fre^lmsftt d 3d*G for 80 mimftss. The fessKjt.fa! sdivify was m«a&ur®d st appfCipriate intef ■ 
yais in accoj-darsce !hs araylasaactiviSy r?i«8S«(Wg rrssthod [witn & so niiv! giycins sodium hydroxide buff (pH 1 0)11, 
l>5e oxidising- gg<soi:-rgs:!3f3ng pijff0''rr!?incx' vvss (j^dicaiSKl isy residusS activity with scfivity bofcfe trsstmsfit as ^00%. 
[0OSS3 As a resuit (FiQ. 9), if wss re-sogriixed \M\ aaoh o? K'36 and K38 i-naintaineci the residtiat aoliv^w ml lass lhao 
TSt4, pailicuiaHy mi Isss tihan 94%, avsf? aftsr.tf ^lr>-sent at pH W and 3S"0 Ssr 60 mrsutes m th® pi'sssnoe of 2% HgOg 

Hie specific acMfe:<^ K36 ^ K38 saiajJatad from tha vaM® af eftgyma acf ^ty whas^ f asctad at pH 10 
SfKS SO"C fer 15 minufsss (wf f) a sdtJi::^i8! stariSfi ss a si^stf sS^) and tf>« Wse«frtra8oo of pr<3te5 &s m§aSyra:J by a pfO- 
teifi assay kit (pfociBCf of 8io-rad Latastpfies) were 4300 Uirviq and 36*20 U/n-)^, res^sscSvaty (labia 2). it ravsaied that: 
8SCfi 8r)2;yme itas a spsxisfic adiwty not less than 3000 tj/;i'ig. tPafkadiy high sswKtSic aelMfy cor^Wfi^ct with oxidixing- 
« ege.!-st-rasistartt isizyrn-js, (L.-'KMY » ?t,'12QST {W'<:)3s^''4412S) aoii' DorssYiyj) forr>itid by protein esxsineeriog, .Accoidingiy. the 
iiG|Si8fyiog alissiins smyia«es of tha prassfst irsy-ari^oin srs asJvantagaous f^ of an aimoMfit fo iba addsd 

to <i dss^pnt, it^ijstf iWi f$r(^^ 
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Comparison ol specitio acfevsty 


Enzyme 


Sf>«®if!C aietwfty ji,i.'Vt>3) 


K3S 


Ami 


K38 


8600 




4000 






pursmyi 


m 



to 



EnsymiS sctsvily: actkrity ».(h8n feaetssS at S6"Cfc»" 1S masatgs {wj?h a §oli.^# st#e^< as a s«f)MfSt®) by usisig s gSy* 
cins socSfem i-!^'dso>:id8&itfef ipH 10), 

Aowrj^ ef pf»t<j»m meass^s'sd by a pistssi sssay Hit {f>yodue? of SfO'cad Lsfeo?«tof iss5 
e E>:sfr^8 7: Othsr ^nsymsfie prc^^iifss of the %ielYlng aWifie ar«y!ss«s {MB and ^38) present snw^ion 
|80§8| Thes-s pufsf t«5 ef«:y mes wete arsaiyKsd to Hsve Wowfog ptcpertiss: 

(1) Action;: 

t6 Each ol ihgm tt>'d!'oli'&ss5 <s.-l.4-<;kJC<sgBlsclinkag8s in s*a!dH;s>. amy lose, aaiySopsetso and partial dfsgfsda- 

fmfcpeotae&« (<35), msitohaxaose (b6) and msSph^feoss {QT), It hwsifgr doss r«| sci on pijiyar!. 

B^h df them axNlSts a reskfejaii aeivSty est ri?jJ i^ss ihssn 78^ wher? fe-satscj at 40*^ ^ 30 mtriiJtes v»ip^ a 
is pH mngs of tsw« 6,S to 11 .0, 

(5) Acting tem|5«rstufs fange and qjtm'sun's acfc'ng tefrpej'atufs!: 

Each 0? thsmssfts to 8 is5d&i§ni0«m^© if«Bi§e eS from SO*C 0O*Cv»'^^hihe( bp^ t^ts^attit^ 
iSeiftg SQ to 60"C. 
{4) Te(i^ratMf« steabiBty: 

■m: M js r^SMH ot trastrnent in a; §p s'ycN sodigm ^drssslds l&slfef (jpH '^0| at van«d tsmps^ts^r^lsf SO 

msfwtes to sttjdy sood^ens erf Gfeacttyate, msh o? ths«i eshibftsei a f esfdua! seiiv^y of isss ttan 80% at 40*€ 
and svsii atbcul 60% 4S?G, 

(6) 'vfolecuiaf ws-ight: 

Each of ih&fn has a moiecular wssght ofSS.(HK) ±SiOOO a$ iTJ^kjrsd in sicc^ 
,?« suMs poiyacryiamids gei eSectfopiiofe&is, 

Each of them te af?:iso8i«c&i« point of around 4,g #sen msasursd by ispsieoJrfc Icicusin^ aiectyssf^^srs- 

sis. 

Effects pfsiijiactsnls; 

5tJ Esch otihem ss subsianMfy %se from 8SS?v% inhftstfeT? {adiysty temaif^irig ratfo not Isss thsn \vhm 

tmsded sfS pH 10 and Sff'C kx 30 nitni^tss a 0.1% so'utioii o? a aur'actarfS such as sodiusrs lioear ali^ySbeoijane 
sultonatea siixsium aSkyisuSfate estsss^ sodfurrs p^yx^y^^yiBm aiKyisuSata «^t^f&. sodium a-olsfifssu^fomt^s 
sodium a-suSfe«atad latty estsrs, sodium i%^MH6h8ttes. QBO, soaps or isf tano!. 
(g) Sffscts ctf m«tat salts; 

S5 Esch ef thsm v!fS§ irsMsd at pH 10 sod 30'C tp? 30 mtoates iol^s presssxe of various oietsf saSs, v»figrat>y 

their affects wer® studied. >As a rssi^; K3& is ihhibstedisy 1 nM of (ihNbitieh rsttd; about SOT) and s^l^Wy 
inhlbitsd foy 1 m?i4 c<f i-lg^*; Ba^-*" or Onhib^ion fstio; 30 te 40%|, KM is iohbitsct fay 1 rr^ Of *s^'* {iohi^ifiOtt 
ratio: about 7S%,! and 6ii^h»y inliibiSsd 1 veH ^ Bfi* 6t (^*1^nhhkmx&^: sbQiSi W^ 
(§) ^J-tiSf 'ninai amino ackS a;5<:|u«f?se 

*5 Th« iXi-ierms-ai amino acid ssf^uanceot «aoh o1 iha pteserii &n-:y!ass£ ma deisrmined by Sdmao dsgfsda- 

t)on lEdrnari, B, Acta Cham, Scand,, 4 , SSS {1S48)| wish a protw? s^quancef {.^od?| 47?A niaoufsaufsd fey AB! 
<3o!p: |> M 8 f e«y!f, if loiod 16 im^ i §$«io«soo« of As^j-diy-Lsij^iiiW^-CSiy-Tfir-Met^Mi^-Oitv^ 

« Exampfs 8 : EvaSuatfori of detargerscy df at? adfomatlc dish washirsg dsSa^nt oisntss^ins «aoh of t?e |*8sent lidUsf ylrjg 

ai:i<alin8 8fr^:a$es 

Dets'-gency of an atita'trntic d|st? wasfiiog detergent ojotainii-ig sad^s of ti^« pjmant !f<^faf>'if}g aiKaiine amy ■ 
las«s «r!d K^) was emluss.^ us-sder tt^ fodow>dt6i3:ib«id ifondltions. M a corsf a d^ergant ff^s f ram tht ifw«o- 
s£> tjeh«t52:yme*jasi«?ad, 

1) Pr^s'ate of soii^ ds^s:^ 

|0960| Tq a porcelain dish was appiied i mL of oatrsisai (QMsKsr Coip,} which had been fxsiled in i30iiin>g lap waler 
;"s ami than addsssi wits tap watsr to dissoive thsrsiri. Aftsf tt^e dfeh wgs dtmi at roof« tssTjjjamtufS for S hous-s, it xwas 
storad at S'C (ssmi'ha'r?i®limiy-seaj«d coftdiosi) Motii pfovsdad fer thrss dishiss 5s®ra pr^rsd ifvtfiis Iq^^ 

washifig oricg.. 



2) V^shiflg cdnclsfeo^ 

imn 

$ » Wssh^f 8JTsp?Gye<S: Fts!! a«to?r(sfe <Stsh iSfssS^^er *'NP -SIO ■ , Ira^s mme; fmf>?:i%<S«r8iS ^ Ma^isf^ils Eiecfrse Indus- 

tf!SsGct,,Ud. 

♦ Washing t^fjpgrafcre: Watertgnpera&rg is Incr^as^ grsssksa^' to about 55"C. 

Water used for was^sng : tap water 
<■ Concsntratbn olthss^etergesit:^.?. 
w » VtehiiRg time: wsshiog fer jteiit 20 minutes - * dnsfftg fbr slSOyf 29 mimiJss {sia^idSf^^ 
» AR-jount d water cireu^ed apm washing; 

3) eonposajco of the dss^gmt jfidNt^s wt.%) 

'(s 2,2% of "FuSlyiQnsc l-61", £4;?%of sMitimcaitionsJe, £4,7% of sodium bicarbonate, 1(3.0% of sodium pse- 

ca!t)onst«> 12,0% of !^D,1 solium siiicsts, 20, W of friscsdiuni ciSrat^ 2,2% <jf ''PfQpyfsoe glycol 3QQ0^ fi,£% of silicons 
'KST-04" (tf^ad0 memi proesyct of Toshiba ^kjsoe Co., Lid.) snd 4.8% of wsran "CP-sis" jtfade f?ame; pfoefiiCt 6f 
BASF AG) 

|0G6S| Tfi« aclivity vaiue ol ssiOh of the purif ied ar-i^ymes vvtJid-! h&d bean cfct&snsd in Exaj-npie 3 was m&a:sur«!d b^' 
the abc5V8-d«sc.rifc!gd arrs^lsss 80tiy«ty ti-s^asurifsg fnethod by ysifi^ as si^fer a giy<»ne-soc1lum hydroxids buffer ipH 
Based on the r^^f . ths 8r%-fes8 «fas; acidgd fsih«s deterge se> ^ arnowrst of i ss U. 

B) Evai«aS«fi m^od <s? d^a-g^iicy 

[©P4j Aft iedine sc{i;t!OR wss aj:^?!^ is th^ dish sffsr vifashsftg^^^ tM«obf dug to !0do-st8ir$^ rea^stionvyss mse- 
rosocfjissliyjucigad, 

.■Ji5 tOSSSJ Ma result thsdsisfgsh? po?t^S!rti?^ aa^ ofthepr^e^^ cpfr^fetsly. thysexNb- 



ss lom^} ymi ff)« ONA eummeswxs «s ea-* o? ih® ^imim KBM-Ka6 ««d l<S!si?-Ki38 8)tffa<S§d fey- fbe Ss^ 
lV5suf s metfled piochmi Blcphym Ac^s, 72, B19(1S61)| as a tsnpSata, PCS vsiias «fitectsd in s convsf^tionsS msmsf by 
usiftg trffO o!igon!.j{ii«!CJS!d§ primsF?* vshifch hsd besrs dissigngd t^sed csn thfe s«(:}U8nc§s MetGSn-Tyf-Phe-Siu-Trp and 
Irp-Phe-Lvs-Pro-Leu-'Tyr whici"; tiad bssn htghiy ccns«rv«d in the Known iquefying an'^yiase d&riv«« from bacSeria 
i:jaSonging to S.;jcfff;«; ;;p. Sn ea* aise, an a'npii^iji'd DNA f.'';agrf)i5r;i of aboirt 1 .0 kb svas ssinaioiKl 8!,.>bsa:|i,is5fn to tn^: 

« anaiy&is of fhe nudsscside sssqijatusa of tte GHA ffsgmeni, ii-se nuciiKSfids ssxjLieoces s>J the DNA fmgmsrtf ori ih« 
upsfs'sam sMs s?xi dcwnsf:r«am side which had bsan oi-jtainec^ by t{i«:fev^rs« rrjethod [T Trigiia, at ai,, K'ucisic 
AC)d$ B«$. , t$, 81f Sbd 8 PCH in vitro dOEitrss ksf {pr csduo; csf Bbehripgar Manfshsim Ctot>H) ws? ss snaiys^^, As^ & 
mMi m m ataA 1 'ff^ gssre tegion sach of iha slrsim* only ons open rsadifig frams (OBF) sneodfng SOlahw 
seid ^■esid««^s as fe S«q«$rK$ Lf$j5rig f*5os/ i at^d £ iPttf^^ It was aii^tcid^Jgd thattfie seqaartca lAwifto ssid 

«■ No, .Asp 1 to Leu 15) in tfia amino fsrmlnai i-sgid^ cPmptosSy confomie^ sequ«rK;« (iS amino 

add residues) of Amyiaoes K3S arsd KSS gsftsff^dfrom ctfes soWoh of the stmifm KSIt4 -K36 and KSIv^- K38, Ths 
genes of the KS8 as>d K3S aj-siyla&es Siosdsfarms^sd WisrsfOijndfpiiavs 
Ustirig No. 3 arstS 4, raspactiv^y.. 

s& Exarrpte 10 

By the PGR n-setes with f hs (tosrnosome DhIA of assch of the two^ios as a tsrrpteta, a OHA tm^rfiam of 
1 7 frem ths 0.7 kb ypsff&sm kmi fh$ inifiafion axfon so 0 1 l<fo eXswnstt«arti from Ida farmirtatsdn ccdon wa?; aropii- 
ti:jd, SciiOA'e;! by ;n;'OC!;iCt:on into She sS^^ain -r* > iSvV -i"-' oy os:n-5 a ibi,:is!a vecicf pHV^OOPLK {'-ade 

nanio. prcsiod o'" Yaiw.::- t-ic.osrijj Co . Lki ) Tho ^!^c.<;:!5■^:: us- ;■ sua;'; of sho P;-c;;.".-> fhuu obteioisKS Vi'as ^'■.i-yieckAi 

to iscsu-d GUiitijte, wner-jfc.y an a-:iylas-a was p:cds:r-fCi ■•^f :uitu.'e soiutjon. As a iesuit ct anaiysis oS tiie p-openies of 
tne smyia^B: purrfi^i ironi ftia rs^suijing cuiKft^ uupiss nasani by ffjo method as showtj in Exarf^jia 3, if wjss rava<sled that 
ihey had gosxf scstifotR% with ihoss erf 5hs amylase fnjrSiscI fjom th» CLiifejca soiutfon sjssh of ifta ssraios 



ta 



iifKi KSM-K3Sv DescfibfSi Sij)«ciffe:8SSy, the iptifTsurr? acsirxs pH was r-jcagriiaijd to tSl wMm a rangijcsf S to S, fes speafsc 
&c{iv!t>' was atoi y/m§ at pH 10 r^^ance io each o; s chelating B^mt ma m osidiziog B.<jmt was high, 

prgssnt invsf^Son hw« NgN cf^s{sSrs0~age>-}{ fesjsltog paismmnc^, Jhm optimum pH escesds 8. The !iqus%ii-s§ sikp- 
lim amyfasss accordirsg to the pr gsorS snvenfe can #5er^fem fee vsssd in a nmr ?4gd?y r«Tsge of lodust^a? f iei^s, for 
SKsmpte, in «5S step of procsssslog -a starch in an sihatsns rsnge, !n particular; ttay bfir^ atot ao advantage wheo 
ineorporaleti in an a«tomaS« dish. wasNns4et8f ssf iatwty detergsr^t, bi sjsching sgsr;t or ttis like oorilaining a cheSai - 
lh§ agssU arsd fsossess irsdusirJaSy §?eat sigosf issose. 



IS 



<m> Umi Afnviase 

<I::SQ> 4 

m2> PRT 

<2IS> Bacilbis 0, 

Ifei Lys Arg trp Vsii %l Ala; iet Ala V^l im Pn« fhe Pre 

5: 10 15 

Sfef Val %1 Val ila /^sp Gl)^ Leu Asn (jiv trsr Het Mst Gift fyr Tyr 

20 25 SO: 

Qlu lr|! His Ley Clu .Asin Asif Gif Sib. HiS: Trp Asn Arg leu fiis Asf> 

B 48 45 

Asp Ala GLu Ala Uu Ser Ma Ala He Thr Ala ile Trp lU ?m 

m m M 

IW Ala: Tyr lf| 01y Aso Ser Olo All Asp Val Oiy Tvr Gly Ais tyr 
e& 79 76 SO 

ASP Uu Tyr Asf teu Gly Oly Fhe m Oln Lys Giy Thr Val Arg thr 



14 



85 m m 

lys tvf m thr hU m ley Slu Arg ^lla {l« Siy Ser leu lys 

10& IID 
Ser Asn Asj? tie Asa V&l Tvr Gly val Val Met Asn Hss Lvs Leu 

115 - iSd 125 

Gly Ala As^ m Ihr Glu Ala %I m m Vai Gis Val Asa Pro S^j^ 

ISO 13S 140 

Ass Ari Tf^ Asp Ik Ser Oly V&l Tvr & Us Asi* Ala Trp Thr 
145 150 1^5 1,80 

l?iy Asp the Pm Mr^m k&n Asft Als fyr jkr h?: fha Lys Tr*> 

165 m m 

m Trp: Phfe His ?h& Am Glf M As? Trp Ass* Gi^i Arg Tyr Gin Glo 

ISO :i|5 
Ask Hi* leu Piie Arg Fhe hla ASi> Thr trp ^ss Trp Ars Asi) 

im 200 SOS 

Sk Asa Gly Asfi Tyr Ass^ tyr. l«M Sly Ser Aso He ^^sp Phe 

210 218 |gQ 

Ser His Fro M Gin Glu Glu Le« lys Asp % Sly Ser Trr Phe 
£30: 235^ 240 

W Asi Slu Leu A# Gl¥ Tyr Arg teii Asp Ma 11^ lis 

m m m 

lie fee Pb trp Tyr fhr Ser Asp trp M Art His OIn Arg Ser 

260 2S§ 270 

Aisi As? Gbi ASP Ui3 Val Vai Gly Slu Tyr Trp Lys Asp Asp Val 

275 280 
Qly Ala ley Olu tyr Im hm Oiu Met As?; trp tilu llet Ser 



mo m m 

m As? m Pre Im Asfi t^r Ass Flie Tyr Arg Ala Ser i?fs aia Sly 

m 810 31$ S2e 

Gly Ser Tyr Asp Met Arg Ase Me ieo Art Gly -Ser leu Vai Glu Ala 

325 ■ ass JjSS 

BiS Pro lie H5:S Ala, Val Thr frse As? A^r His Asf^ Trir Glo Pre 

340 S-JS 350 

Gl? Gl:l! Ser Ley Ck Ssr trp Val Ak tn mi^t ko Im Aia 

m m: m 

in Alai Tttf m Im Thr Arg Q\u Qlv Gly Tyr Pro AM ^al Ph^ Tyr 

37a 375 zm 

Glv Asp tyr Tyr Gly f ie F'fo Asa Ass. As?} lie Ser Ala Lys in Asp 

385 S30 ass 40e: 

Mer lie Asp 6;h; leu leu ^sp Ala Arg Un Asn Tyr Ala. %r Gly Tlir 

405 41 D 415 

eiiv His As? Tfr f'te Arp His 'hp m llp %l m ftp Thr Arg Glu 

m m 430 

m Thr :Sef aer An Asis Ser Giy Im m Ut Ue yet^ Ser Asn 

43S 440 :44S 

m M m m S«r lys trp ller tyr Val Gly Gin His Ala Gly 

-150 4iP 489 

GUi Thr Ir? Thr Asp Br Glr^sf5 Ala Ser Val Tfe lie 

46S 4?o m m 

m Gly Asp Gly Trp G|y Glu ftie Pfe Ite Asn Sly Gly $m ¥al %m 

m m m 

Val lyr Val Ass Oln 



6S8 

<2m 501 
<2I2> m 

net: krg Art trp %l M Aia Het Ism A i 4 Val Phf Uu Phe Fro 

Ser Ml ?a} Vai Ala mp Sly Asn W M M Ua Tyr lyr 

HI. S 30: 

Siu Tr? His leu SIm As« i^SF 01y :KlTS His Trp isri ^rg Uu Nis As? 

35 40 m 

Asp Aia Aia Ala Uu. S«f Asp Ala Gly U#. Thr Ala IN Trp Ue I'm 

50 S5 SO 

Pfi) Ala Tyr lys Gly Asa S^r 0lp Ah A$|s Val Giy Tyr 61 y Ala f^r 
eg: 7Q 75 80 

Asp Uu Tvr Asp Im Oly Gly Fh« Asrt Gin Lys Thr j^al Arg thr 

85 p m 

im Tyr Gly Thr Ly?* Aia Gin leu Glii Arg m lU QXf Ser lys 

Ser Asi) Asp Ik Akr VaJ Tyr Qly Asi> yai. Val fet As?> BiS Lys ^et 

115 120 m 

Gly Aia As? Phe Thr m Ala Vai GH Ala Val Gil; VaJ As|i Pro Thr 
ISO 135 140 
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#r Tri? Gls Asp lie Ser Olv ^la Iw Thr H« Asd ^i:a Trp Yhr 
14S ISO |§5 160 

GI v is^j; Phe M m Ar§ isn Asn lis I«f Ser As? Bh^j lys up 

m m m 

kg Trp Phe Bis Phe Ass Glf ¥al Asg: Trp Asp Gl;i Arg Tyr fiia 

180 its m 

m His lis Pm krg Fns km %r ;\sft Trp Asa Trp Arg ¥ai Asp 

m m 00$ 

0I« GM Asifs Gil Atjs Tw h^P tVr \m leu BIy ;S«r Ass lis Asp Phe 

210 315 220 

Ssr liis f r;o Glu Vai: Qln ::A$p Gh Uy lys Asp trp G]y Ser trp Phe: 

225 230 m m 

Thr Asp Glii L«sj Asp Uu Asp 0lv: Tvr. Arg Uu Asp .Ala He In His 

245 fSD 255 

Us Prs Phe: Irp lyr Thr Ser Asp Tr? M Arg :Hi$ Gl« Arg As« Olis 

2G0 2G§ 
Ma As]) Gin Asp^ IM Phe V^l M Oly Glu Tyr Trp lys Asp Asp Val 

m M ?M 

m Ala m CM Phe tyr l^u Asp Ghi let A&n trp Glu Net ;:Se.r Im 

m m 300 

FN As|j Val Pro leu A$rTyr Asii Phe Tyr Arg Ala: Ser Gin win Sly 
SOS StO 3iS 320 

Oiv Ser Tyr Asp Met Arg Aso iTe Arg Gly Ser U» V^l Glo Ala 

325 339 335 

liis Pro let: His Ala Val thr Phe Val Asp Ass tis. Asp Thr G Is fro 
340 M 350 



Qly £Hy ,Sw leu Glu Ssr Trp Val Ma l^ss In* Pbe; i^yS; Pro ley Ala 

m 360 m 

Tyr Ilia thr lU Un Thr l^rg Oilu Olv Gly Xyr m hm YaJ m Tfr 

S?0 STS 180 

Oly Asp Tyr Xyr Oly !le Fro am Asp As?t H;^ ;Ser Ala Ip Lys Asp 
385 330 m 400 

Met Ue Asp Si« Ists Uu Aiajirg Gh Tyr Aia: lyr Gly Thr 

m. m m 

m His as^ Tyr m. Asp His Trp A^i^ m M mt M Tht Arg Gju 

420: m m. 

Ol5^ S§r Ssr S«r i^rg Fro Asn Ser Sly Im Ala ftr Us: Ikt Ser Assi 

435 m m 

Uf fro Gly Gly Ser m Trp Met lyr V|l Gly Arg Gla A§n Ala Gly 

:4!50 455 400 

Gin Xlir Tft> Thr ds? Im Tbr G|v Asa Gly .Ak Ser Val Tbi? m. 
m m 475 480 

m ply Asp .By Trp; Sly ffk: l^he Phe Thr Asn Gly Oly S^r Vtl Sef 

#5 480 495 

M Ty;r M m m 

m 

<2U> IS50 

<21S> D^A 

<213> SsctllJi^ Bp, 



mmt^i imimm tggttatgat atatitssgc gttatcstta: aa&ggafgta 80 

tmm: m m mm m m stg cti gcs gtg tis ttt tta itt los 

mt Us m m m Val m m :Uy Ala Val tes^ Pse ley Phe 
5 iO 15 

cct iicg gta gta git gca gal ggc ttg aat gga acg atg atg cag tat 157 
Pro Ser Vai Vai fei Ala As? 6ly Leu mi Gir Thr i^et Iki Gin Tyr 
20 25 39 

m MM m m m m m mi m m tgg m cm w at 205 

tyr Giu W His l«u Glu: Asa MP W W His Trp Mtt kt 
S5 m 45 

nt m gsc $m m m mimi urn m m m m m mm m 
Asp Ai^ m Am imm m ay lu w m ne 'm lie 
m m so 

cec cca gcC: tac aaa gga aai agt cai^ get ^at gi i o;gg Lai ggt gca 80! 
FrQ fro: lia tyr t^s Siy Ser Ola Ala Asp Vai.S.ly Tyr Gli Ala; 

65 70 75 

rac gac ctt tat gat tta ggg gag ttt aat qaa aaa ggt aec gtt cga 349 
Tyr Ast leu Tyr A§p leu Gly Sk Phe Asa eijj lytj; GIf thr Val Arg: 

80 88 m m 

mg m& tac ggg aca aag get; eag ett gag c|a get ata ggg m eta 3S7 
!hr lys Tvr Gly Thr lys Ala Gin Im Glu Arg Ak lie Gly Ssr \m 

too 1155 110 

asg teg aat gat ate aat gtt tat ggg #t Ite gta atg aat cat aaa 445 
Lys Ser Asn As?* lie Ass Val Tyr Giy Asp Val: Vai Met Asn HJs Lys 
US 120 12S 

tta gfa get gat ttc acg M m m m mi n\ m m mi cct m 



m 



le^my Ala Asp Ph« Thr Gl« Ala M Qin m M Gio V^l j^sn Brc " 
ISO 1:31 UO 

teg: sae cgt m m m m m m gtc t*c acg: att m $m tm. m 

Ser Asfi Arg Trp Glss A^p Ser Sly Vai T^r Thr Il« Asp lta Irp 

m m 155 

acg ggs ttl gac tti eca jgg: cm aac ^.at gcc tat tec gat lit aaa S80 
.Thr Giy Pbe h&p m fra 6!y ht0 A'sn Asa Ala Tyr Ser ^sp Pse Lys 
iS8 181 lis i?s 

m m m m m ^n m: m m m m m m m m m m 

:?rp Ari m m ftis Prm ^ss Qif m Mp Trp Asp CiR Arg: W m 

m m m. 

gaa m cat; m tti egc lit gca mt m m im m m m gti MS 
Glti Asa His Im Phe Arf Phfe Ala Asn Ttlr Asn Trp Asn Irp Arg Va! 

i3S 200 2D5 

gat gaa gag aal ggt aai Ut gac tat tia tta gga teg aac. att gac ?S3 
Asp m. 0!^ Asji Giy: Asa lyr mp Tyr Ley t^eu Gly ;S<^r Asn lie Astp 

210 m 
m mc C5C cca pg gtt eaa gag pa tta aag tgg fgg age tgg 781 
m Ser His fxQ Giu Val Gin OIm Qlu leu ( j?; Ass Trp Gly $er Tr? 

225 2SI) E3S 

ttf^ at-g gat gag cts gat tit pt m tst egi ttg gat get att aag m 
Pm Thr Asp Glu Ua Asa im. Asp Gly Tyr Arg Lm Asp Aia Ue Lys 
240 245 250 2S5 

cat att cca ttc tgg tat acg tea gat tgg gtt agg cat cag cga agt 67? 
fits t ie Pro ^he Trp fyr thr. Ser Asp Trp M Arg His Gla Arg Ser 
263 SSS m 
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40D 405: m m 

cat gac t&t itt gat Mi Itg jat ate grt i|s tgg sM aga 1857 
Thr Gls Jvs As? Tyr Phe Asp His fr? Asp He M Qly Xm Tht hrg 

420 42§ 43e 

gaa ggt aca tec tea cgi cct mi teg' ggt cit get act ati atg tec IM 
Un Uy l;r Ser Ser m Pro Mu ^r my Im Ms Thr He Ser 

m :4# 445 

Mi g|:t <:0 gga: gga tci aa:^ tgg atr tic gta <:ag esa eat gca 1453 
m Giy Pra Gly Giy i«:r Lys Trp ISet tyr Va| 61y 5ia &k lib Ala 

€0: 455 480 

gga caa ac| tgg aca: gat Its act igge aal eac; gcg icg t(;g gtt aeg iSOl 
G:Iy m Thr trp Thr A«f Uu Thr Oir As^: His j^la: Ala Ser Val Thr 

4§5 470 4% 

all aat ggt gat ggc tgg ggc gaa ttc ttt aes aat gga gga tcl gta 1549 
lie Asa Glj Asp Gly Trp Gly 01u ?he Bbe Thr Ass Giy Gly Ssr Val 
m 485 491) 4S§ 

tee gtg tat gtg aac eaa taataaaaag ccttgsp.xag ggattectee etasfctca i6G5 
Ser Val Tvr Vsl hm 
500 

aggclttctt tatgtcgttt agctcaaege tictaepag fitMa IS50 

<2M> 1745 

<2!2> PNA 

mZ> BaciUus, sp, 

<:4O0> 4 



aaetaagiaa catcgsttea ggatsa&agi atgcgaaacg ai§cgcaa&a ctgcgcsact M 
p^afcsGte ttcaggg^ct aaacc|cctt ttttGCMsa *t§acatcat ataaacaaat i2Q 
tliteMeca atcact&ltraasgctgm griataratg taagegtMl cattaaMgg ISO 
aggtaittg a!g a§a ags tgg g^a gla gca atg tig *ca gtg tia itt tia 2-sl: 
lilet Arg Arg trp Vai Val Ala Itei Ley Ais Vai Leu Pha Leu; 
S 10 
tit cct teg gta gta gti gca gat gga ttg mc ggt acg atg atg cag 27§ 
Plie Fro Ser Val Val Vai hl& Mp Sly Uy Asn Gly Ihr Met Met Uti 
15 m B m 

ta^ tit gag tgg Gat tt^ gaa *^«te sac ggg citg cat tg§ aai; cgt itg S£7 
Tyr fyr Glu. Trp ^is Leu OJ:u Asfi Asp ily Gm His trif ^sa Art l&i 

3S: 4Ci 4§ 

e&c gat i^t gcc: i£a m m m Mt get ggt: m s^^ ict att m 3"S 
ffi s ^Isp m m Ala AVa leu Ser As? Ala Sly lis Thr Ala trp 

so; S5 60 

att ecf cca gcs tac aaa ggt aat agt cag gcg gat gtt ggg tae ggt 428 
lie Pra Bro; m lyr lys .Oly -^su Ser CIr Ala Asp Val Cly Tyr: Gly 

m m 75 

lea tac pi ctt tat gat tta fga gag m m m mM 0i 4T1 
Mt tYt m m lyr Im Qlf Qia Phe km Gift L^s Civ Thr M 

$Q m m 

cga acg m tac ^*;t aag tea cat sit t; gaa get stt ggg t?;c 518 
Arg Thr lys Wr fhr Ivs Ala Sin Leu Gi« Arg Ala lie Gly S^f 

SB 100 m m 

ctt aaa tct aai gat ate aat gta tac gga gat gtc gig atg aat cal 567 
leu. lp Ser As? Il.e Asa %l Tvr Gly ^^sp Val %] fet Asa tits 



US 128 125 

s &M mt gga get gat m ae| gag m& m csa g€t gt! tm m& Ut M$ 

U?a Ifer Cly Ala M» Fh« Thr GU Ala M Gin Ate M Gin ^al ^sn 

130 135 1:4(1 

to 

cca acg aat cgl cag pi aft tea ggi gee tac acg art gat gcf ,688 
Ire Il)f Ass? Arg Ifp Qln Asp: lie Ser &ly Ala Tyr THr Hs Asp Ala 

W m 185 

tgg act mt itc gac ttt (€a ggg m as© mc gee tar ?C3 m m in 
Irpthr Gly m mPM^srm Arg Ass Asn Mhln Asp Phe 
^ m 1B5 170 

aag tgi a§a tgg trc cat tit aat ggfe ftt gac tgg gat cag cgc t&i W 
^ m Trp: Art trp :PI>e Hss Pb^; As0 m M m trp Asp Sin Arg tyr 

115 180 185 196 

eaa: gaa aat cat stt itc cgc ttt gca aat acg aac tgg aac tgg cga 807 
m QU m n,e Phfi .Arg Phe Ala Asn Thr Asa. Tr? Asft l^rp Arg 

I0S 200 205 

gtg mi gsa gag M£ ggt aat tat gat tac etg tta gga teg aat ate 855 
V3l AsR Glu Gig Asa OIr Asn Tyr Asi^ lyr Im Im $iT Ser m 
m 215 220 

« gac m agt cat cca gaa gta caa gat gag ttr aag tgg ggt m 

A$.p Phe m ils Pra Gis^ ^al Gin Asp: Gia t^M As:? Trf^ Ser 
220 288 2iS 

4$ 

tgg: tti aec gat gag tla gai ttg gat ggt tmi cgt tta gal get att 9Sl 
Trp File Thr Asp Clu. leu ^isp Leu Asp SIv tyr Arg teu Asg Aia its; 

E48 245 2S0 

aas cat att cea tte tgg tar aca tct $at tgt gtt egg cat cag m 



m 



Lvs Rls Tie Vm m Irp Tyr & Ser Asp Trp Val Arg His Gift Arg 
258 260 2m m 

aac $Bk m mi cm gat t ta t tt gte its gm mi tat tgg a^g: gat 104" 
Asn 6i» Ala Asp GIs Asp L^u PIs* ¥al V&l Gly 6b Tyr Irp lys Asp 

275 280 285 

gac gts ggt get etc gas itt ta^ tfa gat «a?i afg aat rgg gag atg I08S 
,^sp %i 61 y Ala Glu i?he TYr Uu fep Glu Met Ap WQt^ m 

m 2# 300 

m eta tte gat gtt cca ctt aat tat aat ttt tac ZGt m m& 1143 
$er bu Fhs Asp M pro leu Asn Asn Be Tyr Arg Ma Ser §ln 

806 3i0 m 

cm ggt gga age tat gat atg cgt aat atr tta cga gga tct itagta tltl 
in A Gly Gl y Ssr Tyr As|> Met Ar^ Asrj U.€ ley Arg G iy Ser leu Val 

820 315 SSO; 

m m§ cat ccg atg cat gca gtt act ttt itt gat; aat eai gat act 

0iu m m^ m m m% m m w hp m m^- m t^t 
m m m m 

m eca i^g gag tea tts gar tea tgg gtt get gat tgg ttt aag liBt 
Gin Pro Uf th iBr hm Mn hr Trp Val Ala A^P: trp PHe lys Fro 

855 m 365 

ttt get tat gcg aca ait ttg acg egt pa |gt ggt tat cca aat gts i33S 
U« Ala lyr Asa ftir lU Thr: Arg Gla Ul^ Giy Tyr Pre Aso &I 

sTo m m 

m tac ggt gat tac tat ggg att: cct aac gat a&c att m get aaa 1383 
Prie Tvf Gly Asp T^r Tyr Qly l ie FriJ Ass Asp m W Ut Ala lys 

S8I m m 



m 



aaa gat atg att gat im etg ctt gat gca cgt om ml tm tea tat IMl 
lys Asp Met lie Asp Giu Leu Ufj Asp Ala Arg Gk Am Tvr Ala Tyr 

m 405 410 

ggc acg ctg cat ga6 tat ttt gat eat j;g:g mt git gta gga tgg 1#9 
my mr Gis); His Abp Tvr Pbe Asi?: Bis Trp Asp Val Val 0ly Trp Thr 
416 4gB 430 

agg gaa gga let tec tec sga cct aat tea ggc ctt gcg act stt atg 1527 
Arg Giu &ly Ser Ser Ser Arg ¥m Asfi Ser Sly Leu Ala Thr Ue tet 

435 440 445 

leg mt gga cet ggt ggt tee aag tgg atg tat gta gga eg! cag aat :i»75 
Ssr Ass Gly Pro Gly Gly Ser Lys trp. Mel Tyr Val, Giy Arg Un Asn 

4§0 455 4§0 

gca gga <isa Jit:a tgi aca gat tta act igt aat ai& g& im tfcc gtt 1623 
m Gly GIs thr Trp Thr Asp leu Tbr Gly Asa As« Gly Ala Ser Val 

4M 470 47s 

aca. alt aat ggc gat gga tgg ggc gaa tic ttt acg aat gga gga let iSTi 
tlir tie Am hsf Gly trp Giy Glu Rhe Phe thr Asn Giy Giy Ser 

m 485 490; 

gta tec gtg iac gtg aac caa taacaaaaag ccttgagaag ggaticclcc ctaa 1726 
Val Ser Val Tyr Vai Ass Gls 
40s m 

etcaaggctt tetttatgt ViM: 



1 , A liqusf ysrvs aihato ai«5ftes«im¥if^ f esidisi! adivity oat ^i?!ss t?«> 70% v^hm tf^ted at pH 1 0 ^jmi 4§^"'C tat 30 mm- 
utgs m tesipE^&^e of 1 to ife 



2, A is<^ijsefy?ng aMSns srrsySsss se»f«fr!§ tocfesm 1 , fuffssr havmgitis folfewing gnzymsfe pro^^eslies: 

IJpHOptimufn 

!S has s Gp^mum *xc8Si^ig S.D (rsacMr at SO^'C fer ts misiutss wtSh a sslufcs« siajfih as B. mty 



2} Action 

St hydrolyz0s «-t,4-giucosidic. iinhages in stsfcfiss. arnyiose, amyfc^eetfesfid partial deg^daSon prod- 
uGts fhasof as-Jd from afTjySo&e, fcrms giucoss (Q1), m&itess (Cig), malfotriose E«altoS&traos» (G4),, rm!- 
tcpgntac<s8 iQ$), n"s??!tc*5exaos8 (<S$) snd sTsaitoheptaoss {G?): it sksss f?ot act o« piiluten; 

4) A<?sfe§ tsrspefattirs rafi^e a«d cptsrium acfirsg tsmperattir®: 

it sctsifi « wids tisnsjs^fejfe raoga ef from SO is 8p='0, «^ihe «i^ir?iom acting tsffipsjaiufs bsirtg SS tJ 

is BO^C: 

5) Temperature stabiiitv" 

{{ exhsbfe a residu&S aciivity oi oat Issss ihar! S0% 40*C wf>srt 5i ssjfiKi iof S5 mimstes in a S8 mM giy- 
clne-salt ■s<3diun'^h>'c!roxid§bs.fe {pH 10) artdMsi^tsa fsskiaaiactivity^d 60% at4§ *C. 

3. ^ llquafyfeg aMisfss arrs^as§ acsorsSng to ciai??? 1 or 2, : fgfthef (iwg th§ y ffsvisrig sn^ymatkf p^cspssiies; 

it sxi'siiJits a resiMdsS aci^vity ot rio? tess thsn 70% when treated at pH 10 arid §0' C fer 60 friinutss irs ifte 

4, A iifijueljrincs s!h8!)n$ smyiase accordlrts to shy of ofesms 1 S^ whieft hss aoisJ 8 
hptTK3io0ypf at i88St80%v«tsts3t^s^^ No. 1 orMa 

5i A Pl^?v !?se!fis5iii« snssading s iiqtseiylhg aiKa!t«^ amyiase as ciaimessi In a«y one of iM(m 1 to 4, 

g> DNA fsolseaia aceordSng to ^iaim S havtog Ihs «ueieoisda s^usncs of ID NO; 3 of 4 or a fragmesit thas-assf, 

7< A priSGSSS Isi- preducinQ a protsin as ctaio-iSd ;ii any oos siaims 1 to 4 which coiipj is«s cuiSunog bsdshi fe^ksng- 
mq \& BssMu$ Sp, sdMrtg the p(otmn from the sup&fnal^ at>d, optsonaSy, gHirllyipgihs protstfi. 

A process according to c^im 7, vift^^Sfn Iti© foactsf ia ars th® isaciilus strains (F£BM BP WSJ <x KSM- 

K;38 (PERM BP 6946). 

9, A dsl^fgsnt cofiipositiars corfipfisiny a siQy&fyfng 8i!<:aiin€^a?t^y^8s^ ss dsit'fm'i so af>>' one csf claims 1 to 4, 
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